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(57) Abstract: A transmitting section separates processings of a first data buffer path and processings of an interleaved data buffer 
path in units of a tone, ensures a transmission rate to such a degree at which speech is possible by a fast data buffer and outputs 
relevant speech data without encoding. The remaining tones are ensured by an interleaved data buffer and the bits on the relevant 
tone is turbo-encoded and outputted. A 
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ZTZ» g 7??\ T u f reqUe " Cy data SUbjeCted 10 Fourier tran sform, in units of tone, to the fast data buffer path and the 
interleaved data buffer path. In th.s state, the bits on the tone distributed to the fast data buffer path are subjected to hS d edsion 
and the b.ts on the tone distributed to the interleaved data buffer path are subjected to turbo decoding. 

(57) 

U — 7j\ ^9(Dh-y^^y-7'Kr-^/ < !5'77T*U %&b—> 
v*— h— v^teic, 77- * by*— 2'<v77W8tt4 v^y— -fyf- 
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m m m 

#(C DMT (Discrete Multi Tone) WMM^fy^O F DM (Orthogonal Freq 
uency Division Multiplex) mMM^^M^^y) , UE#<£>il{f mMZH ^fZ7*>- 
* ilfl Sr^^RTtg £ i" 3 =fc UWf 3f SHc §51" 3 1> <D "C 3 „ fc f£ U 
*^{*, DMT^p^^^t9x-^iim^tT5ffllf^S^PSfe-rv il#tf> 

WTx '&&<DWm%km^\^XmmirZ> 0 tckZ-tt, SS (Spread Spectrum 
) j?&,&m*<^tcZZffii$ZCDMA (W-CDMA : Code Division Multiple Acces 
s) (C*5V>T«, ft5i^^ttffi*r*#< J:lsISIft«9SrE^tb-Cx # 

4„ ±|BW-CDMA^*5V^f^ P^fTIE^Ott^^ ^^^y^-^fe 
J&£r^H-®-efc3„ I31@ (a) tC*5Vvr, 1 0 lttffif«lfy h^JSrlta^. 
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*ft»-c*>*„ 13 im (b) wt, * i ^Jf^ws^^^b^ i o i*** 

m i ©si«iiA^^f^ ioi (D%m\z.£ v) tim^y bmm 

* 3 2 alcove, 1 1 1 namm* 7l t&mm* -.y 2 t frtbMmxmitz 

*ffli-s#i©«#»-e*>!>, 1 1 2*5«fci*i i 6f4JnHE»-efc5, 1 1 3*5«t ■ 

^tfcfc^J££|?ffii-§|£ 2 9, 117 f*5V y 9 % 1 

t5^T?*)S. ft*3, ^flff -5§- : y 1( y 2 , y.tt, ^jve^LflMRlfy bUkW 

±«©J;5fc«fifc*tL5^->l?tt#»-cw:, £1\ Il©^l l i^\ g 
& : L (x lk ~) SrHtttJf 5 (k 0 ^--ete, im\?y b : x lk 

fc*5, »Le (xj tt^»flMRSr*b. La (x lk ) tt 1 ottT©0*|S«* 
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#tf$*a6£;ixTv^v^c#>, La ( Xlk ) =0T-fe-5, 

o#-k^ -r^^ y — /<i i 3*5j:t>*i i 4T?fi % ^imt-^ : y^t^mm : 

5 Le (x lk ) ^f^#: y 3 OBfjgljKlfe^S fc£>{C. ft -^OM-<#^^T 5o 
t^t^ fB2(Dm^rmi 1 MKD'&^l 1 1 ^§{f-S§- : y 

ifcgfllflH*: y 3 , &£X$fazWm^X#i\,^fzt\-mmn : Le ( Xlk ) (C^-^ 

2tlfc£^i£: l (x lk ') ^JfatrSo ^LT, iralM&i 1 6TU ^ffljfflf 

i:Le UJWf5, f^^y^ll 7tTt^P) 

io titc^mnn. mmmn l a t u-CHuismi ots-^i nc7^ 
i5 mz.^?t, tcbx-iz, mct&itifi "l ( Xlk -) >o" -e*>tLtf, ftjfeum 

tfy h : x/SrimU "L (x lk ') ^0" -Cfc*b«, *fttflWR^S' h 
Hifc, S&3 3IU, 13 40, &&Xffi3 5®{i % _h|B^-^-^T^V^^ 

s-r^ y — ^i o 2©*odg$r*i-g|-efc5„ r;t% -y^^ <*i o 2ic£ 

25 ^rfTPo 

5o 
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-Y^y-^S : L tuAo =5 1 2 b i t, N=l 0, M=P = 5 3 (L turbo /N^ 



fcfcU i = l, 2, (P-2) it, c (0) =ik-jrz o 

-his (1) icfcij, ^^y^-yc (i) {l, 2 , 4, 8, 16, 
3 2, 1 1, 2 2, 44, 3 5, 1 7, 34, 1 5, 3 0, 7, 14, 2 8, 3, 

6, 1 2, 24, 4 8, 4 3, 3 3, 1 3, 2 6, 5 2, 5 1, 49, 4 5, 3 

7, 2 1, .4 2, 3 1, 9, 1 8, 3 6, 1 9, 3 8, 2 3, 4 6, 3 9, 2 5, 
5 0, 4 7, 4 1, 2 9, 5, 1 0, 2 0, 4 0, 2.7} ktj:5 0 

£fc p i Lm^tii _LfE-^fc°^v^^c (i) mt£vm?v< 

X**'**-* : C, (i) *^fifc-J-S 0 ^TU {p P1P0) } 

fc* Uj (j =0~N-1) } (2) , (3) , (4) <D0kft~?&: 

q 0 = 1 ... (2) 

g. c. d {q jf p-i} =i (tctdu g. c dt&kx&mo 



P+l) , mfe&: g 0 =2£US:®£\ vyXisfs*? — is : c ( i ) Ht, T 
(l) ^©iSfciffrifeStLSo 



c (i) = (g 0 X c (i-l) ) mo dP 



- (1) 



- (3) 



qj>6, q j >q j _ 1 (fcfcU j = 1~N- 1) 



... ( 4 ) 



L&jfiSoT, {qj} tt, {1, 7, 1 1, 1 3, 1 7, 1 9, 2 3, 2 9, 
3 1, 3 7} { Ppip(J) } tt% {3 7f 3 lf 2 9, 2 3, 1 9, 1 7, 
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13, 11, 7, 1} (TC/CU PIP = N-1 — 0) ttt:Z>o 

c (i) ^^rtu^etb^f^ufic^bTt^m. -r&*>^ &m&i>m%-/<?— 

JS& : 1^=5 1 2 b i t<Z>^— if^Ufc^©?*— ^B^ISr^-TH 
•CfeSo l^TSiCy 2 — * {0 — 5 2} £ N 2tf S^X-^ {53-1 

0 5} 3ffl^r-^ { 1 0 6-1 5 8} 4tTS(uf-^ {1 5 9 — 2 

1 1} Sr. 5tT@{C^— ^ {2 1 2-2 6 4} & x 6ffBfc9*— * {2 6 5-3 
10 1 7} Sr. 7fT@(^— ^ {318-370} Sr. 8?t@^— * {371-4 

2 3} 9fT@^7=— ^ {4 2 4-4 7 6} & N lOfrBfclT*-* {4 7 7 — 
5 2 9} -ttl^P^j/ t°>-^-rSo 

^* (fc£x.fif, L turto =2 57 — 8 1 9 2 b i t) ^1*51^ 

^3 6Htt % ±|BP I L^trt^©^-#W#«*5J:W«-#tt-g«S:«v^ 
fc^-cOBER (tf-/ hcn^— u — h) 4^H4Sr*i"H"T?*)<5o 0*©£:i8tK S 
NR*SS5< JfeS^UfcdSo-CBER#tt3fl s lRl±"t*So 
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mu m*im*ftox^z 0 amb^st* tctz.^ 1 bqamt- 

fc*Lfc£4 Ify h (Dl-^T^— * (0 00 0-1 1 1 1 : 4t>fay^^l/- 
^) IC^Lt, 2 5 6 QAMXhtli-£8 If y h^l-^TcD^—^^UT. 

o#^^-rn!-efe?> 0 ^3 tehc^t, 201 ttg&suD M/^^t*fc 

fc t x.«\ hlx y xf<J-5|-3§ 2 0 1 2 tf y h (Dm n ^ y h <7)A^J U 

/N (signal-to-noise ratio : {f -^rMW^lt) tbScSo^T, ^tbWife&tltc 

AftftiCV^ 5 i , fc i: £tf % B 3 8 IH ( a ) fcj^-fj; 5 #J^«:<7) t o n 
eO~tone5(C, ^tb^tl S /Nit (CJ^ Cfc tf 5/ h^O^iH^— * $r#J t> fig 
^^^o -i"CU ,tone0itone5t21fyK toneltton 
e 4 3 \fy K t o n e 2 tC4 If y K tone3t5 tf jy K ©-gjH^*— ^ 
*S*!l!>Sfc*U rco 1 9 if 5, h (ffiffttf y h: 16 If y K %fttf y h : 3 If y 
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x.tf, (b) \z.wT£*>\z.mj&£frzz. b\nt£z> 0 MtWrnte.^? m 

OSEfettfctry hfctf^ftV^ b — ^JlR, ^fc:b*>, toneO (bO') , to 
ne5 (bl') , tonel (b2 ') , tone4 (b3 ') , tone2 
5 (b 4 ' ) , tone3(b5') <DMfc. Sk^bH, tone()2:tone5. 
toneli:tone4. t one 2i t one -^tl^fll h — h 

hfemfTtaftS, ft$0© h — i'-fcs' h (toneO, tone5) (7)^— 

10 ^d0tdUd2^hWMf#^2 0 1©i»u 11 u 2 ^^u 3 ^A^7i- 
2lfyh©M^b (u x , u 2 ) tltVb©5LSt'yh (u 0 ) , f# 
:b*>, 3t'7h0M^y7ffi:, ^<Dm<Dl\f>y h (u 3 ) Ot*— *#titf7$ 

o#*(C N 2o|©h-yt«7h (tone 4, tonel) ©7^d3, d 
15 4, d5, d6, d7&, M/^^2 0 1©«f UlI u 2 fc*g^u„ u 4 , 
-KAt)~fZ>t, 2\f v hoflffctfy h (u p u 2 ) £ 1 tf y b©5CSlfy h ( 
u 0 ) x 3 tf^ h^V -t£>fi&<E>3 Ify h (u 3 , u 4 , — 

) (Df— dttmtlZftZo ftoTV*3 1 t'y h#tt % r^TCSt^jy MCfB^ 

20 S&fcs 3o@©] ytyh (tone 3, tone2) Of-^dO, d 

1, d2, d3, d4, d5, d6, d7^, hH)^f^2 0 l©^u p 
u 2 i^u 4 , u 5 , -\z.Xti-fZ>b. 2\fyV<DHm*iyV (u„ u 2 ) b 1 if 
^hOJC^tf^h (u 0 ) , -rt£fc>-h, 3 Ify h(D hH/^ti, M©7 
i^y h©f-^ (u 3 , u 4 , •••) asm^3$tb5„ #< fco"CV^ 1 If y h#Wu 

25 £©5E*fcr y htc^ai-^o 

±120,}; 5 12:. s/NlfcfcS^v^T v^--^.y ^^a, *3«t tWTO 
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&m<ktstii£G$z7--*ic*t\sxmmm7~v^im (ifft) 

-tfB, *3 1H (b) te^^-a««F^«M^5«*(oa 
Sfc, ±15, 1310 (b) ^-r^-W#Sf±, SSM^V^ciS^ 
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^ x h-^mm^ mi£.mi<Dm-&b, mzm2(Dm&b. K^ti^^m.'o^n. 

fl&SBH 1 <Z>»<£>/^ V7yb fufSSil 2 0^&&<D^ y 7 r l-IB^-T^ tf y h 

ftrt hfotiL h—^±(D tf v Y ZW^ikit'f \z.mt) U -75, liulEjg 2 <7>,^&<7V< 
7 77 fcifi fttf htitc h - >-±.<D If y b & * — #«HHfc UT W7J U S 9 

st ^ fcttfc. h ->--b^ tf y h zmmfe u — Butam 2 O&fttcgl 9 

fetbfc ^±.(D\fy h%9— tfflTg-U .Htf|B2o0^5'7 7'fc*fcdS5 h — ^ 

^g<Dftw\zfofr%mimmm\z.&^xi&. mm<o'b&^$8i<v&& (77-7 

y h ^n^t^rr^Hit) U —77, a 9 ©Tte 2 If y h % fufSSg 2 ©gK©/^ v 
yrfcrnVM*), *:<D&. ^&'< y-?T VMh thfc ¥y b% L 
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8^-*»«««W!tscfcftWiiU »*ft# r 5J a*o**yaas r 4 
j , *7cttj&imft^ r 4 j a*o.**ry#as r3j , ®¥mftXBtt^;^#{bg 
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i2®ijg W^y-^Kf-?^y77SKM) i:, Skid. 
I2 0g» Wv^y-7"Kf-^/'«s'77gKM) $ bfc, 

y-y^mtam&nmWiWcT*-**:, h&sbiri<bsb§^ Mis 

20 £r»J£: U — , buIBB 2 <Dmmz.M 9 bftfc >±<D tf y h £ * — *K 
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<Dms&<os* y^rb mmm 2 ©1^©/^ 5/77 icm$~t % tr y h m^frik&x 
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ith- ^±<d tr y h ^n^t^t-r^tax u — mum 2 y?T\^ 

5 ffitc, tuiem 1 <om& t , a&fsft 2 <Dm& \zm<o mmm 1 amm^m 
yfrtibthfr h->±(D¥y h&mmfe^, —x. mdSR2<Dm&\z.my&i?z> 

fitch — l/±<D\?y #«-*U ttHa2o<D^y7Tt-^7tdS§ Vfc 

10 off(^>»wt!:A^5aflrS6ilK:4)o-Cf±, aBEO/h$v*ft l <DW& (77-^ 

JcS-^v^#fetbStfy h^y^fe, i/<DT$L2 try hg^SrlfflSf 1 

15 tfttf KltttfJ U — 2£ 9 ©T4& 2 If y h £ HtffEft 2 y77 \£p\ 

<9M<0, toft, ^K^y^rteWOSfe^fclfy — tfW*fbU"Ctitf7-*- 

v * f 2/ h h - v£ f&fBft 1 ojg^&fcx * -«F-§-te $ ttifc tr jy h K 

->^mmm2(omm^ ^n^etbmQ&v, t©t, tuiEm 1 <Dmmzi& 9 & 

20 ttbtWb h—^±(D\fy hSrfi5S4UJ£U — MfBft 2 <^&&t£^ 9 ^tt k^fc 

ft 1 mttv *HBj{^^^iffgtw^iwii 1 13-cfc t» , ft 
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m&yfrtmx&y % ^7®^ ^mm^^-^w^^m^xmrn^-^^m^- 
vtcmrvBE &£xfftm<D*~tfn^*m^xmm^-?zm^v 

W5S5^/^-y©t'« 7 h '1' «:dei, : tota 

1 weight ^-riuT'fc 9 , mi 2id mi O0OS0^|am«7A^# 

total weight £ % tr^-riH-efc 9 % mi 3HR3\ f 6i^Tt^-^^^ 
^V^^f7=-^Sr^Lfc^^BER#ttt, m90*5j;^mi 00(31^ 

1t&&<DBERqm£, &7frtm~?$>9, Il4@tt, #Dj£;ft:4, ^y&: 

e>Hyt«*i?^iHjjttfta^#f^^t-ETfco, mi sm^ b^o^ 

b ' 1 ' <Dmm : deb, b — f/^Mfy : total weight tmirmXh V % 
h ' 1 ' Offlfig :dei, fsUMfr : total weight £ N ^HgJ-efc 

12 iBr± % mi 7ii<z)^^is^M^^^b^{c^}i-sga^^^^ 

VOlf y h « 1 ' oMffi :det h-^^m^ : total weight £ % *7jkTm 
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9—Zs<D\*<sr h * 1 ' tf>IWRS : dei, ^/^fi^ : total weight ^ 

i-Bi-e*>9, i2 3Bi(i is^-ry ^?#m<D— m^-rmxh*), 02 
4 mm<Dmm i <z> v—i^^—yv i^^mm^-rmxh 125 
5 mm<Dftm 2 <d ^ y 9, 126 

13© h— y^s^tiT'fe^ 02 7 gin »fi4©^ 
— tfn-m&<DM&&Kk-tmx*&> y> . 02 sun 4, ^^yt: 

2 9@n ^ss<^^4 o^^&i- <fc r> ik%> htitcmm^mmmmsi^^-n 
m&\z&^x&m£nz^<ofi—&n^<Dm&&m'W-e*>Q. ^3 2 Era, 

03 sum m&<D#— 7$ft-&&x*m^btiz>'(>'# v — s<<D#m&7Mrmx$> 

*SM4«r*H-E|-?S> v x I3 7®n ^^©i^i-eti buy 

20 &3 0 

urtz.. ^mM^^miwmm<DmMmm^mm^m^xmm^mm-r 

25 SfettO&tB 1 . 

0 1 gin *5swtcd^5iffi«^ftoiu£^ii 1 o#^^^-rm-T?fc <9 > f£ 
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10 2tt=^^U— ^g^oi^a— ^/^^^r-y ^ATCfe •} , 3 fii^^jg 
7 "^» (IFFT) -efcf, 4ij;7r^ bf-^/^77g^©I 

i <o^r -y/*T*h r> > 5te4^?v —zf v^f—^^y -y rm&m<Dm 2 (D^r *ys<X 
— tj\ mim (b) (D^mm^^x, 1 ltmrnr—y^gmm (ffd 

15 xh<o s 1 2itmmk} f *>r w = 7*fif (feq) i3(43y^k 
— yT^^/^v^^u 14H h—i/Jr—^V 

l^l©rv^$,f), 1 7 y ^ y ^-7 Kf-^^y 7 rg^i cog 2 
©f-ry/^*!), 1 81177-^ hf-My77M©Il(D h-y^- 

^yyW'fcs, 

fc<t;U^ DMT (Discrete Multi Tone) mSMtt^m^X, *iifg& 

Y/I&CD^^T^ S^/HM&fr 5 AD S L (Asymmetric Digital Subscriber 
Line) ilfi^5£ % ^HDSL (high-bit-rate Digital Subscriber Line) 
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ii-ff^^^O x D S Lii-ff^^&So ^(Djf^-t, ANSI©T1. 4 

i 3mz&>\,^xmmk£tvx\,^o ^mm(Dmm<Dmm^^^xit, t^t 
x.^, _biHAD s -Lizm^m^mmmm^m^^^ t t-tz> 0 

m^(D MUX/SYNC CONTROL kZ^M) 4 1HT#lftU gWcZtltdg^T*— 
# LTt-f * y y ^ y ^y^yV-f ^ y ^ (CRC: Cyclic redundancy 
check t£*S Hi) 4 2, 4 3HTP!?tfeWffi=i— KSr#*PU 7*17— K 

;a^— =r Ix^S/g > (SCRAM&FECfC^S) 4 4, 4 5 |Ct F E CjE =— KOffl 

io 33 £ if* ^ 7 z/y'/vftm. &ff 5 o 

4 9 izm% ^x\at. 2 o©»& t) , — owc^r y — :/ (interleave) 4 6 

/^-^tbS-f' >^ y — ^ Kf**— y 7 T (Interleaved Data Buffer) 
h*9, t.5-^^y-7'^^V^77^bf-^^S'77 (Fast Dat 
.15 a Buffer) &S&"T?fc 19 , Xte, 4>?V —791km* ft ?4^?V —7 Kt*— 

■£0>^ iHtf-^H:, l/^-fay/^^ (RATEKXJNVERTOR fctfB^) 4 7. 
4 8 \ZLX V— }> =i h%m%ff\< \ h — V*— ^ y (TONE ORDERING 

tBliS. ±fSfg 1 EKd^-f- h — ^y v^gp 1 teSttS) 4 9 \CX h — ^st—f 

I- — 3 i^zc ^ = — >- ^ y ^ ^ (CONSTELLATION AND GAIN 
SCALLNG \ZM^, _hfEH 1 EKc^T = i/;^ > a yxy 3 >- is?. 

— y^^^gfl (IFFT : Inverse Fast Fourier transf orm Klti ^ „ _b|EB 1 

25 -r^ss^- y jegggns 3 &£**/&) 5 i Kxmmm?— y ^s&fe&ff 5 . 

-ils^fv h'*7 WV/->y 7^y77 (INPUT PARALLEL/SERIAL BU 
FFERldta^) 5 2 7 - y xlif©^7 V^f-^ !) 7;^f-^ 
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mU T-i-U^fzfti^y ^sf/^^ ^#; U _ T ^- U ^ (ANALOG PRO 

CESSING AND DAC MS) 5 3 Ktf ^^;«Sr7t n 7 

er^w-c, zkmzkx*^ ztimT-* mm<Dmm<r~?) izmu r-m^ 

nir y i/>;//7tn^-f>f i^^/^ (EI^O ANALOG PROCESSING A 

ND ADC MS) 1 4 1 \ZX7j/V# y >^3g£I^T^ T^-n^«^y=> 
^^«ML, ^AH7-f^37^f (TEQ(^^) l4 2(CTI^f4 

/s<=7 V>JV^y7 7 (INPUT SERIAL / PARALLEL BUFFER MS) 14 3 \Z.Xi/ 
y-V^-m^ (FFT : Fast Foiirier transform MS, Jifa^ 1 HI 

fcK^w^-t-if (feqms, ±mmim\^-rmm.wcv^4^^y^ 

IP 1 2 tzttfo) 14 5 !CT«ft»^©auK#fb«HliSrff 5 „ 

v's V^=z — jf/fsf >Xtr~-V^? (CONSTELLATION DECODER AND GAIN S 
CALLNG ICffi^ _hfSB 1 EI^i-n ^ # g ^X^r— 

V V^gp 1 3 M*fj£) 1 4 6*3«fcTJ? h — ^^-^y ^ (TONE ORDERING 
±1Sm 1 HRc^i" h-^tf— ^y ^^g|3 1 4 (CM) 1 4 7 lCTfi s fctfl,5tt-*#! ! 

$*l/5o -t©^ l^-ha^-^r (RATE-C0NVERT0R MS) 14 8, 149 
V/^- htHm. fJlsfV (DEINTERLEAVE MS) 150 

j; s y — 7 * 17— ^ ~ 3 u ^ ^ a ^ (descram&fec m 

i§) 15 1, 1 5 . 2 lc J: § f E C Mfc i U?t^ ^ 7 *5<trj?ir^^ 
y y * y ^ 5/ ^ (cyclic redundancy check MS) 15 3, 1 
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= yhD^ (MUX/SYNC CONTROL 1 5 5*^^(8"^— ^i s W^$ 5. 

10 s (D-KyD^yft) 7*=— ^oia^-a-^) o«^^i-n-efe 9 , pis 

m (b) *s*|^o^ffi^*5^S«-§«©«^Sr*i-®-efc5o 
fc£x_fc£, I4i (a) <7>^-^^*5V^-C, 2 l tt» D STjEHH* £: tt^-# 

15 «9 N t XJl * — 2 1 -m, ©ffif*tf y h <0*jl\Z. 

*fUT, 2 1^y h^lf^tfy hi: 2tfy h<D%fitfy h^$rm^i"§o SfeK:* 

— *\ I4i (b) tf>^§^M*5V^ 2 2tt^f|Sf :Lcy m^(D^m 
20 ff-^:y 2 , y,, y.Klffi^) d^*f^«it&iPfflrSjSl©«^^&!?, 2 
3*5«fct/2 7ttin3fS5T?fe«3. 2 4*5^^2 5 tt^r^y—^-efct) % 2 6 teg 
ffff : L c y mmo&m iW # : y 2 , y„ y„^S) ^feSrtfcfcftlfcSrjrffl 

-r si 2 <D^-§^-e$> 19 % . 2 8 te^y ^ y —;<x*h y> % 2 9ttii 2 

2 ©tiJ^Sr^L.-C5c©» 3$ If y h^iJo^fjt^m7Ji-5m 1 0«l§-efc !9 % 
25 3 (my — Kyo^-^^^bTi^^Oi^VN-lt^^y h^iJ£ffi7Jl-3 

S^y h^J<a*&M£ffl^i-<5Sg2 ^jj&gg-efc 9 , 3 2 r± y - Kyn^ 
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lt $ b fcmm^m v ^tm ^ y y mm&mjj-r 2 <d r/ s x = — ? 

T?*0, 33ttLcy (ttttQ&flMI # : y 3 , y 4 -KttS) £»J^LT55<Z> 

£1\ i4i ( a ) ^w^-^W]^cov>TTO-rso fc*s. *mm<Dte 

f&'Vtt^ ^HMM^MM^M (QAM : Quadrature Amplitude Modulation) <b U 

ffitm**), T&2*y h<D*jjT-*\zttLx<Dfrfi~tfn^&mm^ m 

^tt> HI 5 HI (a) #4ffiPSK (Phase Shift Keying) ^^(Dim-^MmX^ 
^ ( b ) & 1 6 Q AMtt<Dim-S§-£Mm-Vh <0 s ( c ) tf* 6 4 Q AMKOfl 

(^5IH (a) (b) (c) KHSMj) m*5V^t>, ^«#j&R:*fc5EV*4j&<0 
^ 2 ^W (0, 0) (0, 1) (1, 0) (1, 1) tibSCi^ 
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mmmmA^n^t lti 6i (b) «^v^r<btu^ 

(a) IC^T, 3 5f*1f#t-5/ b^ij{-ts^-r^^fy"—^ : u„ 

itmxM , 3 6 as £tj? 3 7 ^ y — ^-efc 9 % 3 8 tzj v —y$&mm 

15 (Dt"—# : u lt , u 2t %&&fy&-%-lkVXKM7*— * : u b %tii£l-fzm 2 <DWB 

x, u^, n (Dwmmm&^n^tm 3 5 <Dwm\^ x <o mm?*— * : u lf 

u^^F^UtcJl^-^ : u a £. ^2©S'J§^j|a,mSiA^#^3 8 ©#L 

H6IH (b) ^1-S'j§^m^Sii^^bl§^*5VNT, 6 1, 6 2, 
6 3, 6 4 tejlSS^ff-efc 9 , 65, 66, 67, 68, 6 9«^t^5o - 

m*r— * : u 2 (Hcfcte^— * : u lt ) 1 7 ^ — K^y * * : u a 

25 (^fcte^Sx-^ : u b ) b&IJUW&XLss 2g@©J!lDlf 6 6^ A*$ll 
Z>mff—? : u, (^fctt^-* : u 2t ) £3§®§s6 1 cotHtl b ^UW-tH^J 
3^@<Djn#^6 7tf^ A#£*L55£f&-r— * : u, (^Tcttx-^ : u 2t ) bm 
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: u 2 (Sfc-B^^^r : Uit) tmme 2<Dm*tt*nmm*u 4& 
B©an»»6 8*k Auztizmmir-* : Ul : U2t ) 

: u 2 fetter-* : Ult ) tiiM^6 SOffi^^-K^y^jLfcft 
St*-* : u a (^fcfOTA^-* : Ub ) b^MMUM^ fmWt<DtoW&Q 9 
A^^Sifff-^ : u 2 (*fcte:r-* . Uu) bmmQ4(D&t>tlt 

an«u mmmz-Tm^-? ■. Ua : Ub ) *m*>~rz> 0 

^^K^^WSS 5 6 7, 6 8, 6 9 (f 60 (b) 

*«Wb»3 8K*S»t*aPjW6 6-6 SM^-* : u x 

flOm^l^f^3 5WSA«S6 6-6 SfcA^U >f Is 

* v -zrxmk<»¥-* : u lt sr, §2 <0fmfti§aa&^^t^ 3 s ic* rt 

6 7, 6 8, 6 9{a^t5rfC?, 2S»5*-* : UjOJRWfc 

^®-e«. ^mm&mmmm (qam) at, ibqam^i 
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ItWiHE L, i&<D±.$L bf y Y fCOV ^ttt, ^Atf— ^^13 <7>¥U^ 3 3 X*m¥\fc 

y 3 » y 2 . Yn y a » y b te: N -ttt-^tL^tailHg-fffl^ffl^j : u 4 , u 3 , u 2 , u a , 

5 ^f, glUffLcy :y 2) y„ y a , y b «rattfcofc*-#«WT»Wu 

Il©tf^2 2^ Sffijf^-Lcy : y 2 , y |f y.&ttfcHU ZtlbO&mm 

*' ©*Hfcfc*jt : l (u/) , l (u a ') &w.m~rz> (ktzmn&mir) „ 

»©SttWCtt, u lk , u a ®: <t£r¥fc:u k £[¥U\ u lk ', u a '^i:*u 

fcfcU ^40 (b) t£*5l^T N Le (u k ) ttfl-SMfSRSr^U La (u k ) 

15 £LTte, fci:;Lfc^ &&<Dlk*S&fc2&&&& (MAPT^^UXA : Maximu 
m A-Posteriori) flSJBV ^ £>*b3 r i: t #S#V ^ 7b £ X.fc£, lE^PCD tf ^ tf£-JH& 

o#l^ M2 3T11 «^filS*l?*5»«fcfcliEJt^fe, »2©«fg 
2 6 fcm-S^MWfflr 38 : L e (u k ) /tfcU lmno'&ttjo^ 

20 Ttt, * : HuftW*^?)^^-rv^^V^7^l^6, La (u k ) =0t*$)5, 

Offfc % ^f^!)w<24^2 5 "Cfi. §:imt-^L c y t^Mi : L e 
(u k ) ^UTlf#<D^-<#^^tT5o ^:UT. i2©t^2 6m II 

(vm^mz 2tmm\^ ^.mm^ c y , *3±t«fen:3mjL-c*5v^*^rflH« : 

La (u k ) {£g<5v^ »«bfc*Jt: L (u k ') SrJIttjrS. 
25 *:0>& % 7-e«, 3 tra*^ : L e (u k ) 

S:La (u k ) i:LT, BfrlB^l©«-^g2 2Kl7-f— K^j/^$tt5, 
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*fifcfc«Jt*S «L (u k -) >0" -efeixHT, Ji^'fff^tf^h : u k '£l 
#*3, I^Bf^ff-rSSffff-^-L c y : y 3> y 4 -teOVvCtt, #3©¥ll5£ 
||l©R/S-7*=«-^3 0&£X*m2<DR/S7*=t-?3 2X12, ffi 

-^T\ ISl©R/S7 ? 3-^3 0*5j;^2©R/S7 ? =i-^3 2{Ci-5% 
bx, 3oo^fS6«r-*,if5 0 firo^ium fcfc*.tf, fl©^2 9 
OR/Sfn^3 0, Jfctti2©R/Sfn^3 2^ gEfca^*-©?. 
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t^?mm&&wv, tztTt^ ^&&:frx&\,^ffifc\mmft<Di&vM^wm$: 
m\s^xwmmi££frtc.hb<Dmim^—i?(DmvwnE%iT\'\ x ^om^mm(D^ 
z.<d£o\z. s 1 4@ (b) ^i-^^^v^fc^a-{-{^ mmtt<D&imk 

15 *t * zmfe-tz z.t\z£*>. sCtis—: i/B^mw*mfctz>z.t&x%, fh 

j^WftLXfDW: Y) iTiESrfx 5R-S $F-^ (V-Kyn^y) ^flfc©K*l©lR?>fnE 
flF-JH?£©eWSfc«fc «9#ttfc^i|#fe}6S#e>tbSr ids— Wtm^hflX\i^ a 

BER (tfy hoi^-W- H «H4fc, f3 1@^t»^-^^ffi 
BER«H4Sr^i-@-CS>5 0 fct^i, B ERSrJiV^*— #flF*©ttfBfc*U» 

«E&Btflg**» b > 3i ^ — 7 n T15B£<0 BER «KHfe&s<B;V ^ 6 El ^^"T * — 
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g= [h 0 , hp h 2 ] 
= [10011, 01110, 10111] "-(5) 

<o*-tfn^%mm\.ftM&zmmkv ( ( 5 ) ommz^ximm-rz) , 

D 5 5t-^TcDS0^«l:^^b^^/^^^^^ L ^ TIB©** 

H^fc ~7j- y 9 L/t|§-£^ ^ (6) <O«t5fC^-e#5 0 
g= Ch 0 , hp h 2 ] 
= [Hill, 11111, 11111] ... ( 6) 

(1) /a^S:L, AM^:2T\ §2^ (5ij^6 1, 6 2, 6 3, 
6 4*>M— /l^O £fc 5 JRffi) t5/^^-y©2o©lfs, h « i ' offlfijg :de ^ 
**£&&^-^ C#!i : P^RSd e = l 0) 0 
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g B«M£>"?* - ^SSdfcfC :K=L/de (fcfc U /J*&£*Tl30 9 tfcT) 

- (7) 

(2) S^-a-fh (total weight) #5_bfB^* — ^P%-eS^ t — 

5 > : total weight=8) 0 

% 9 El*3«t TFB 1 0 ig^-Ts RQRR d e = 1 0 total weight= 8 0&j£ 

io Irtfctrtt^S, 

g= [h 0> h x , h 2 ] 
= [1 00 1 1, 1 1 1 0 1, 1 0 0 0 1] ••• (8) 

15 g= [h 0 , .hp h 2 ] 

= [1 1 0 0 1, 1 00 0 1, 1 0 1 1 1] "-(9) 

<oWWftm^&&&Wti&-eibZ>. Jgl 1111*5 J; tffgi 2 0tt, _hlB* 

h—^/V-JI^. : total weight &7F1~\E\X*&>Z> 0 
f nim^JtitW^^^ ilE/N 0 ©BER#tt»^ 
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©MRS: de^i^^ a> 0> fffia^psd edMfc^fcS^-^rtTS 
^<7>^fj- (total weight) aMfcfcfcfc*J;5fc:, fta*fl»»aj«4ji^^b 

u x (1) =S 0 (0) +S 3 (0) 

u 2 (1) =S 0 (0) +S 2 (0) 
Ui C2) =s 3(0) 

u 2 ®=SO (0) +S 1 (0) ' ... (i o) 

u t (1) = s 0 (0) + s i (0) + S 3 (0) 
u 2 (1) =S2 (0) 

u 1 (2) =l (0) +S 2 (0) +S 3 (0) 

U2 (2) =s i» +S2 a» ... (1 1} 

ft : 4, ^yffc: 3^m^M^^^(^^^^^^^F^^ 

W«JWI3i^^bg©*a^feSr3rria-e*)9 % fci^LHf, jfSt'-^ : Ul , 
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g == [h 0 , hp h 2 ] 



mi 5i, mi 6 0, mi 7®*5J:tKmi 8Bar±, -hfa^m^-fe (D (2) 

gc : 3 &MfeVft.W&te, f 15 El~m 1 8 mi^-tmm d e = 5 *$&Xfi total 

weight=5 Ctiof 1 9 m~m 2 2 m#fisj (DWBftmMA&frn^kmtK 

Afr«J^V>5 mi 5[Hte, 
10 g= [h 0 , hp h 2 ] 

= [1011, 1101, 0101] •••(15) 

g = [h 0 , hp h 2 ] 
= [1011, 1110, 1001] - (16) 

15 <DmMama3&rfW!&-v*> 9, 117 mi*. 

g = [h 0 , hp h 2 ] 
= [1101, 1001, 0 111] —(17) 

g= [h 0 , hp h 2 ] 
20 =[1101, 1010, 1011] —(18) 

^bgf^SSH-^^ — >-^, : total weight i:. Sr^lHI-^fc 

So 

25 ICi?^ *&J3fcft : 4 , ^^yf: 3 <DWmtoffl&E&frft-&iti&&mM L 



= [1111, 1111, 1111] 



••• (1 4) 
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feS^-Vrt-efcJSM&^fl- (total weight) &M±tteZ£0^ 

u ,<» 4- u 2 (l) + u®=Sl (0, + S2 <0) 
u 2 (1) + Ul (2) +u 2 <2) =S 2 (0> 

u 1 (2) +u 2 (2) =S 0 (0) +S 1 (0) +S 2 (0) - (19) 

u^i u 2 (1) + u 1 <2) = S 1 (0) + S 2 (0) 
u 1 (1) +u 1 (2) =S 2 (0) 

u ! (1) + u 1 <2) +u 2 (2l =SO (0) +Sl (0) +S2 w - (2 0) 
t ft <9 % # 1 7 HI ©S»tt*fi||MK&^#fl^W\ 
u 2 (U + u 2 (2) =S 1 <0) 
u 1 (2> =S 1 (0> +S 2 <0> 

u 1 " ) +u 2 ®=SO (0) +S2 (0) -(2 1) 

u 1 (1) +u 2 (1) +u 1 (2) =S 1 (0) 
u 2 (1) +u 2 (2) =S 1 (0) +S 2 (0) 

u 2 (1) + u 1 (2) + u 2 C2) =S 0 (0> +S 2 (0) ••• (2 2) 

^^(D^^ovNTfi, mem (a) ©IMv^iitu ??# 
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mm&&??m^ti&<DMmc^x^ mem (b) , mom, 1100, m 

5 /N (signal-to-noise ratio : (ff-^Jt* jfc) ItMS^VT, 

jyfrftklV^ 1230 (a) {Z.7fT£5^ «t(Dton 

.10 e 0 ~ t o n e 9 ^rtl^tl S /N it tCJEg l^fc tf y h to^x- ^ Srf'J «9 *g 
oTV^ 0 vld-efi, tone9(C0lfyK toneOttonelirton 
e 7i t one 8lCltfyb, t o n e 6 M 2 \fy K tone2|C3 If y K 
tone5i£4fcVK t o n e 3 \Z. 5 tf y K t o n e 4 6 K" y h . 

^*SW«?«e>^ 1024 tfy h (ffiftRlf<y h : 1 6 \fy K %fttfy b : 
15 8tVh) T'l 7 W-A&7ML-C^3„ ft**, 8*©/<y7 7 

20 fg2 3E] (b) fc*i"J:5fc«WS**t5. ft#:#H£V^£. WDfifetufcify h 
StO^JCeV^h — VjlR, tone9(b0'), toneO(bl'), 

tonel (b2 ') , tone7 (b3') , tone8 (b4') , ton 
e6 (b5 ') , tone2 (b6 ') , tone5 (b7 ') , tone3 ( 
b8') , tone4 (b9') ©MStC, Sfe^fetu tone9itoneOJ: 

25 tonel£tone7^ toneSttoneG^ tone2<ttone5 > 

^;XU h — >*~?V^y°t&mK£<>Xm*)MibtLtii\?yh 
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tlWf^tl^o , tlO© h-yty h (t o n e 9, toneO, to 
nel, tone 7) ^?-7^d_dummy ('(f$£tf y h 

vh<Dmm.^vY (u lf u 2 ) £ 2t> HOJCftlfy h (u„ u b ) s 1-&;fc>^ 

■^k^tbSOttUp u a , u b <D3 tfy h £&3 0 

Otic. 2o@©^ytyf (tone 8, tone6) ©f-^dl, ^ 
^f^d_dummy^ *~W#S&2 1 ©ifiHPu,, u 2 {£A;£-f <5 
2Vyh<Dmm.^yh (u lf u 2 ) i2tfy N©%ftlfy h (u a , u b ) % 

IBIrI« % ^^(c^#^ & *i5 © fi u u u„ u b ©3 try h irftSo 

Oflc. 3o|©Wvtyh (tone 2, t one 5) W-^d2, d 
3, d4, d5, d6|r, ^-*TO2 1©» Ul) u 2 i:^u 4 , u 6 , - 
^A^-fSi, 2t>b©fit>h ( Ul> u 2 ) i2tVh©%It>f ( Ua , 
Ub) , i~f£t>-ib, 4 Ify h©^— ^#tx -^©tecc>3 fcTy h©7*— ^ (u 3 , 
u 4 , •••) ^tH^j^tbSo #<^otl^2t>f^ wCDTC^lf y Mc^BS 

ft^fcl, 4ogOh-ytyh (tone 3, t o n e 4) ©f-^d7, d 

0, dl, d2, d3, d4, d5, d6, d7^;?^I^2 1«u 

1. u 2 £ifg-^u 4 , u„ — fcA^7-f«t % 2 If y hOflHfttry h (u x , u 2 ) t 2 
tfyhOJDftlfyh ( u „ u b ) „ -r^t>-fe>, 4tfy h©* — W-^-t, ^(DM 
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(D7 \f-y h<D^— ? (u 3 , u 4 , •••) &mjj£tbZ>o &oT^5 2 \fy h# 

*mmtz> ±m<omm ffieasaBassrim-c* ft<*otu5, £ ^ 

. EI (a) TO, fc5^07os/^f (fct^f^ 8DMTi/y*» © 

20 M^^-r^o 

y7 7 MSS i-f^^y-7 Kx— * 5/77 8Ef&-C#Kffi& h — >¥tlc^(t 5 r. 
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h-^-^y ffcfc*,* feigns /NJtf^-sivt, ^#>ti£S$ 

^2 4IH (a) fc*%-*-J; $ fc % #^»Otone0~tone9 
fc* -^^^ S /N Jfc fcl/S C f y V W.<D&trf~- * £§ij 9 &f o TV >5 a 

t?fll»U 6 4kbps ofc^w- h-e«ignrfg^!na^2iEi^^ 

J; 5 l 2 8 k b P s h ^HmT£ 5 «£ 5 ft if y 

OfcVK tonelitone2ttone8itone9'tl^K to 
ne3itone4itone7|C2^K Srf'J 9 St> % -f V ~7 Kt**— 
^S'77i©7-^a^ tone5itone6C4^K SrSMtgtK 
1 8 If y h (If #lf y h : 1 6 If y K JCfttr y h : 2 If y h) tl7 I— 
A^r^i~-5o fc*5, 8*0/<77 7 (7 7 ^^^ J , 77 + /f ^ !Jk _ 
5r Kf-^ y77 ) ^Jt^LT# h-l'fcW&JR&fts If y F»#< ft oT 

&BUTV^ 0 

M2 4m (b) J; 5 te«WKS*b5 0 *#WK:v^ -W&S&jfrfctr y h 

»©^VNh->-JH, toneO (b0') ( tonel (bl'), 

tone2 (b2'), toneS (b3') , tone9 (b4') , ton 
e3 (b 5 ') , tone4 (b 6 ') , tone7 (b 7 ') , tone5 ( 
b 8 ') , tone6(b9') Ife^fcjh,, toneO^tonel, 

tone2£tone8, tone9hone3, tone4itone7, 
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5 r^lE^-^tbfc 1 — V-fe^h (toneO, tonel, tone2, tone 
8, tone9, tone3, tone4, tone 7) Ot~^ d 0 ~ d 9 
mi<D-W<4teAfi1rZ > k, 1 0 If y h©ffift&lf y h^(D^(D^mxmtl 

of'C, -f>-y- V—Zfh^— ?/<y7Tlzmft£frtc h-^-fey h (tone 
10 5, tone6) ©r-^dO, dl, d2, d3, d4, d5lr, I2©vj/ 
/N t 5rt©^-*TO2 1W^u I) u 2 «^u 4 , u 5 , -^ATJt-ai, 2 
tfy bO'lffRtfy h (u lf u 2 ) i 2 tfy fx^ftStfy h (u a , u b ) , -fftfc 
4 try h<£>*~- 3j?^^t % -t©flb<©4 If y h<D^— y- (u 3 , u 4 , •••) ^thj 

15 ^ It, -*;V^-? l/^f6m f l©v y ^ 4 j6> Olf # If y h & £ 2 • 
O-vy^S^bO^F-^fbT*— ^Sr, ^tt&o TcHISfc:. _hfE#h — V (t o n e 0 
— tone 9) ^tt^-^T% l^— ^y*— #*5. 

ISS©h- ^JiOlfy hSr«JpU^U t^J^- ?&mJJi~Z>o f 2 
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©±ffilfyHfe«Wft (I4i (b) ©f3©^3 3« u ittfeOW 

^^M777g»o^^^y^^ /<y77g(8 ^^ 
ill/- h/ilMtto^^iff §;^| t5 > fc*s-c# % £^ ^ T 

*nn<DJ&Mte3S^Tte, -77-* br-*s<y7 T ts(^?V—7*h*y*-* 

'<V7T\zm$r-r?>Vy Mfc*TO>ft«>T*S (*H%®^ffi-?tt8 ify 

b->±y hzmx<D%mx°&mu -77-* F7-^y7 7 c»5^> 

h«rWUJ6U ^7^7*K7^^y77« t 5^, h 
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tctx.^ M2 5m (a) KTjk-fJ: 5i£, #J^Sd8c© tone0~tone9 
10 ^tL-etbS/N^JESCfclf y hWc<D&m7*—*&Pl*)m^X^Z> 0 f£*5* 

^ftWfcV^i:, 77-^ bf^^y77ffl<Of-^ t UT, toneOt 
0 if y K toneUtone2itone8i:tone9l:iIfs'h, to 
15 n e 3 £ t o n e 4 £ t o n e 7 Kl 2 fcT y K Srt! J ?> S ^ P — ^ Kt*— 

^^y77ffl©7^i:U > tone4itone7fc2lfyK tone 5 
£: t o n e 6t£4 Ify K &S"J>9|g9, C©18 tfy h (ffiffRlfj/ h : 1 6 If y 
K TC^tf^h: 2t'yH tl7U-AMt5 0 fc*5, B^O/<y77 ( 
7 7-^ hf-^^S' 7 7 K !J -7* Kf-^/^S' 7-7) ^it^UT^h — 

*7ci, h — ^ y v^«BS$ tbfc^T*— ^ ©17 l^-Ali, fc £ ?Lkf , 
I25H (b) K:^i-«fc5fc#lJ&$*b5. JMWfy-v^^ IJDll^ifyh 
SfcO^feV* h— i^J«, i-J&*j*, % t o n e O (b 0 ') , t o n e 1 (b 1 ') , 
25 tone2 (b2') , tone8 (b3'), tone9"(b4~), ton 
e3 (b5') , tone4 (b6'), tone7 (b7') , tone5 ( 
b 8 ' ) , tone6 (b 9 ' ) <E>JllM, M^biV toneOhonel, 
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t one 2b t one 8, t o n e 9 £ t o n e 3 , tone4£tone7, 

7W^fch-yt^ (toneO, ton el, tone 2, tone 
8, tone9, tone3, tone4, t o n e 7) ©r-^d0-d7^ 
fl©v^4fcA^ir, 8 try hoflMRtf y b#*<ot-*(DWimm*& 

o«fte, ^^y^K9*-^5r 7Tfc B»^ fch ^^ yb (tone 

4, tone?) ©7^d6, d 7, dO, d 1 *2©y^5^- 

^ (u lf u 2 ) i2t>^fh>h ( Ua> Ufc) % 4tTyh©* 
«0 2t-,F©^ (u 3 , u 4 ) #m*tStl*. &<**X 

4>*V-7h^-fi*?7TKm&iSjMth~>^y h (tone 

5, tone6) ©f^d2, d 3, d4, d5, d 6 . d7^ f2©v r 

(u w u 2 ) i2h>h«t>F ( Ua , u b ) , ffcfc 
4lfyKO^«ff*i, W04t>F©^ ( U3> U4j ...) # m 

©^y^5»&©«F*^-**, *lt*o*Jite, ±|E#h-V (toneO 
~tone9) te^rt«rfc"^-=»^^i^-^ H ^^ t4riW - S- ^ 
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HEIcD h^->-(toneO, tonel, tone2, tone8, tone9, 
tone3, tone4, tone 7) ±CO If y h^r^J^b, ^Og^J^f- 
^£tB73-r3o 77-^ h7-^^j/7 7«t5t*^ f : d0~ 

d 7 *C*f \^xmtt&fe¥k%M «9 S T5 0 tone4£tone7 

10 tt5 1 I'-fey h^p5^^p7 T ^^fc^oTV^-5fcfe N tone4<btone7 

CO h-^-fe $/ h WJ^Lfc £ bf y h : d 0, d 1 fitgllBfc 3*1,5. 

Sfc, I2©fvs/^17m tSO^W-fetb^ V*y — i/Kt*— ^*y7 
TMS§<7) h — Vfe (tone4£.tone7, tone5itone6) Jt 
coTO2f5/h^^-^m# (140 (b) aKflHHSIWS) U g&0©_h 

15 tt>f^fl£ (#4BI (b) ©»3©^«3 3#I) u ztitr><D%mm 
^tB^-r^o ---Ctt, U -7* Kf-^^5'77 1«t5 If ^ h : dO 

~d 7^UT*-#m^m&#]9^T5„ 3&*3 % tone4£tone7T* 
#J?fc£*L5.1 — ^iry htfSj^y :77{££fc/^o-C^57e:£\ tone4£to 
n e 7 (D b — >"fe y h £*-^^Ut £ #&£#b;ft,5 ^~ y h : dO, d 1 figij 

20 BS5§*T/5 0 

25 f5„ 

rcoj; 5 ^^JS<7)^^^ioV^TfL 77-^^-^2/77^^^!) 
— ^ Kir — ^^77 {ciE^i" <5 If y hgcSr^aMfefcT:*^ CfclSJfcflDJgjig-m 
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fcfcjU* 02 5® (a) te**-J:$fc, toneO~tone9 
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£;Vftf}\Z.\,^o 77"^ hf^^y77i©7-^i LT, tone3<D 
1 tf y K t o n e 4 tf>_h#: 1 tr*/ K tone7 <E>±#: 1 t> t o n e 5 
5 0±&2t>f, tone6©±^2t'yh N SrfMSt^ 4 is* V — Z? K"7*— 
^^3'77^©7 f -^i:UT, toneOOlfyK tonelitone2 
i:tone8i:tone9©2t'7h, tone3hone4hone5t 
tone6i:tone7 <£>Tf£2 tTy K SrfiRI 0 ^T, :©26 If y h (fiHRlf 
y h : 1 6 t> K SEJfctfy f: 10 try h) fl7^«f5„'4^ 
10 ^©^7 7 7 (75 ^hf^^^5'77+^>'^j;-7 , Kf'-^^5'77) 

fttM^Jlf h (2 If 5/ h) ^tooTV^r ^to&Bl/rv^So 

Jg2 6EJ (b) td^-J:5Hl«^c$tt5o Mtfttihte^lk, tone3©l^ 
15 h, t o n e 4 tf> 1 If y K t o n e 7 <D 1 If y h, t o n e 5(D2 If'y t 

one6©2t>K. t o n e 0 <£> 1 tf y h, t o n e 1 ~ 9 <D 2 bf y h <£>/l|S^ 
toneO©llfyFitonel©2lfyh, tone 2©2t*5' 

h i t o n e 3<£>2 tfy K t o n e 4 <D 2 tf y h t t o n e 5 (D 2 If $/ K t 

one 6<D2 tf y b£tone7<D2 If y K 3o«fcl£ t o n e 8 <D 2 If y hit 
20 one9©2k>^ -Weftl h — y h t UTfllJifc**!,*. 

7SK"ett, l h-y-fej'bfet^b^tiSo Sf\ 77-^hr-^y7 
T^gH^-^tbfc >- (toneS, tone4, tone7, tone 5, t 
25 one 6) ©7^dO~d6^ 1 <D"V y/-?4 iCA7}-f-<5 t % 8 tf y h©Wf 

#tf * 

o#lC N -< y — ;/ K:r — &'^y7TfcWZ&£t\yfc. V — yty h : tone 
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0, tonel^dO, ^^T^d.dummy (ti*$fttfy b&lJtk 
-t-^i, 2^h©flMR^2/h (u„ u 2 ) i2l*yh05i»lfyh ( u ., Ub 

otic, ^^p^K5 f ^y7 7 lCl^*ilfch->ts' h : tone 
2, tone3©f^dl, d2^ l2C0y^5rt<7)^^2 1© 
^"i- u 2 MATTES 2l?<yh<Dfm\fyh (u lf u 2 ) £ 2 tfy 
*tfyh (u a , u b ) N 4 tfy h©^-W^Sffl^$tu5 0 #<ft 

Of?i£ N ^^y^Kf^ y 7rW^fcf-yt y h : tone 
4, tone5©f^d3, d4^ l2©v^5^-*^2 1© 
MHPUi, u 2 }CA73i-§i:, 2 try h(Otimtfy h (u^ u 2 ) £2tfyh<D% 
*fyh (u a , u b ) % 4t'>7h<D^^f^^ o ^ <jfe 

o#fc % -Y^y-^K^-^^y^rfCiB^H^h-^-fery h : tone 
6, tone7(57-N5, d6Sr, f 20v^5rt^-/jff f^2 1© 
«Kf-u lf u 2 tA^t?)i, 2 tfy h©flmify h (u 1( u 2 ) b 2 tfy Y<D% 
Stfyh (u„ uj % i-ft:b*> % 4 tfy h(D^-^^Sffl^7$tb§ 0 #< ft 

2 try £<&5E«ir y Hcfa^l-3 0 

ft^fC, !J Kf-^^y 7 7l«^fc f-yt 7 h : tone 

8, tone9Cf^d7; d 8 £ N l2©^y^5rt©^-«^2 1 <D 

u 2 |JlA^t5i, 2 tfy hOfflftftfy h (u t , u 2 ) 2 If y h<DK 
*tf y h (u„ u b ) „ -Tfc*>*>, 4 tfy h©^r — 7j?4f9F^Sffl^3$tbS 0 #< * 
2 tfy rcD%*tf y Mcfi^-TSo 
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h — >" ( t o n e 3, tone4, t o ri e 5, tone 6, tone7 

10 5 s — My77 m^Jte-T 5 y h : d 0 ~ d 6 bTM/t^&Sfl 0St5. 

|& 2 <Dzr-^ 1 7 "TO, m\)&tt bthtd V -7* Vf—*'*? 7 
T&S&<D h— h (toneO&tonel, tone2£tone3, t 
one4itone5, tone6£tone7, tone8£:toiie9)£r 
^— (If* 4 0 (b) <©*-#*r§*#J8) U ^©^-zK^JgmSrtii^J 

15 -r 5 0 rrxu -f ^ y — t* Kt 5 — 777 K:*toSi-<5 tr y i> : d o — d 8 
7" k-7— s/77i^ ir-ewjic h—^*—?y ^wim&mfrt-Zo 

20 Wl^l&PJfCo^Tte, M3|lI©^fmco»#tl^#T'feSy t c:i?>^^iJfc^^|lI§ 
tfvy €-h— ^©Tt2 if y h^77-^ h9*^y77fc 

25 flMwas N ^ 7 — * h 7 r — * 777 fc*f jEg-f-s tf y h u ^ y — 7* 
-r y -7 k-7— y 7 Tm&*m\ f ^cWr&iz.Us m ^— h/mism&vy* 



WO 02/07357 



• * 



PCT/JPOl/06046 

44 



WO 02/07357 



PCT/JP01/06046 



45 

.✓<i/*Ufc»g*H: % 5* (2 3) ©«t5l^t't5 0 
g= [h 0 , hj 



5 S^mmS^W^b^^m^ttaftjS^^, Ti2tf>£?{£^ 

(1) L, 2X\ GUESS 6 1,- 6 2, 6 3^ 

> a Mcfcfote^o fux&^iS (7) &&b<Dk% 0 
10 (2) A2»£3* : 2X% fi^-O^ff (total weight) £SJ:ia^* — ^foX'Mj<zb 

(3) /n^f : L, At>M& : 3T\ iBUfefei"*^— VOW^Olf >^ h 
'1' op B 1PS: demi:/j;5/^-y 0 Affc&to^^s fflra&©5£ (7) ^ 

15 (4) AtlM^: 3X\ m&(D&n (total weight) &±&/*9—'ypr(HkXb 

f29 m&£T*m 3 o Htt, *HJio^*©*ft5(fir«fefc J: 9 e>^fc*»* 

AZ)M& : 2 © £ # Kmm d e = 7 33 it* total weight= 8 „ A^fi^ : 3 O 
20 £ # fcftffi! de = 5*5j;U? total weight= 7 „ ^Silf^MIS^^^tS^^, 
±SES:«# S:Mfc-r^ £: fcft3„ ^fc. j*J^S : 5, ^^yf : 4SrfflStfc 
#-8**2, A^fi^ : 2©£-#tC|RJR5d e = 1 5 *5 £t>* total weight= 1 2, A 
: 3 (7) <b # telBJPH d e = 9 #5 £XF total weight= 8 % (DWM^J^M&t^ 

25 JWfc«jfc:^5 f2 
g= [h 0 , h x ] 
= [1101,1111] --(24) 



= [1111, 1111] 



- (2 3) 
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g= [h 0 , hj 
= [110 0 1,11111]. --(2 5) 

.K<ie#ft*:i:ft5^^ mw (total weight) ^^£5 j. 5 

v^u*\ sift <5 b e R#tt£*ijgic:ft_h£.e-5 - ^ ^ s -e # 5o 

o^3§§mcj;*u*\ 77-^ hr-My7 7 M^y-7K7^ y 
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7—^. h 7*— ^y77 (^>^^-r -5 \f y hSrSMWtU -fy^ y Kt*— 9* 

©Tt 2 tr> b >^ y — ^ r^-^ y7 7 f-fij vmv, &mw*K 77- 

15 -T5ri:^-e# N 77-^ h7-^^777l^^l^fci^tlt 

20 : 2fSBHgf5/^-y©t'yf '1' O^PS : d e £ ft «5 , 

BUta^Rld edS**£tt£/<4r — ^rtTfa^©^ (total weight) 

7ny^I: L, A73«^ : 3T*iB^tS^^-^©tr 
S> h ' 1 ' (Dmm : d e &&j:bt£ *> > mjf2P^PS d e ftS'N 0 *- 

1 l^jx y 2 try h©^- ^-^Srm^i-S^— 
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^^^^ Kf-^/^77ii^©j![iii: b-^mm^mu tSbi^ 

o|f<©»WfcJ;tbtf, 7 7 ^ hr-^y7 7 ^>' : ?y-7Kr^/^ 
77Wf5fc^ h%««JtU ^y7y-7"Kr^^y7 7 «t5t' 
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5 i*u-J;9, 77 — * h^— ^s^r^St-fe^T, y — ^SfcMi- 

* y ? T ms&<DMm 1 4 v — zf K7— * /< v 7 rw&<n>wm t & h — 

^JtMfcfc^HHU $e>tc, 7 7—^ Y^—?^*y7 7U3&\Z-^^X$--7$%}?rik 
io SrliJS-gr-f % y -7* Kt 1 — 77Wfe\z.&^X#—i$®^ik*m:1fc1r 

h^r—?s<v7 7m$&*m^tcM&iu^ -us* v — 7*j&mc3£-rzftin&tiA& 

15 ofO^ICttlil, 77*"^ hf-^y77t^^y-7*Kf-^S' 

7" 7 hf-^^s'77^iSt5lf5/ r&WUJSU ^f^y-T'Kf-^^ 
20 7* K7— 7Tjfia»Srfflv^*^jcW: % BUI/- h/ilfflWKte©r-*3i««: 

^m-rs^^-e^. 77- * hx-*^7Tm&^fc*§^iu3\ 

25 y Y-7-y7°frh, #F-Wfi2t'j/ Y$X$V%:7 7—7 hf-^^y77(C|l 
DStk m«)<DT#L2 \fy h£-f y-7Kr- *^s/77t-#J9^!9> 
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«±OJ:5fc, ^Wlil^SiMaEilfeAtfSM^ttHt, DMT (Discrete 
Multi Tone) M^OFDM (Orthogonal Frequency Division Multipl 
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b & ?-tfm-&i~z$:mt® t > 

SHI*. 3 r £ SrflWiri-Siim^fi, 

15 

20 9 e>tbfc \fy b *%mtftr\z.mj3 u — stna^ 2 ©ssbs© 
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-^*«IK«io«Wc, ^-#«HWb**Lfctfj/ h«tfh-^|WB» 2 © 
«d»* r 5J *^*yjfajs r 4J % r 4 j.^o^j)^ 
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5 . 3UE©/Jn$v^ 1 om&b, ttmft l <z>« «fc 9 fc*£fc«ffi#»£i-5 
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5 £ i: Sr#m £ 1~3 Sift =gg 0 

i o . «ai©/h$v>K5 i Mtam i ©©j; t> t>***aai6as«fei- 

->^mmmi(Dmm^ ?—tfw&{tzinitt?v hfrgtth->&mmm2<D 
<o \f y v &mmm u fsmm 2 <Dm.mz.rn r> $rn htitc b - v_t© br y h 
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-e#3g&©45i£i'— (owfev^y? TTf*»u mesa 

10 TyT^b, 

mm 2 <Dm.v& t % 0 Mian 1 ©sk^ 9 £>*wt h — ^ 

12. 3I3B6©/h*v^l©iBa»i % fulSJg 1 ogg&,fc <9 fc*#*ili£as38£**- 
fulfill 1 *y~7y b fiffflM 2 >^ -y 7 fc:E$H~3 \Zy b9k& 

(Dm&x-mmz&m-tzmm ^ v?b > 
25 y—})^m&%m&<Dm$iWt7*~-?$:, b—>-mfo^ mmmi<Dm^b, m 

mm 2 <£>^8& £ % MM HUfS^ 1 ©feg&KlS t> btbfc h — >_L<D fcf 5/ 
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circumstances. 
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The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this notice is a copy of the international application as published by the International Bureau on 
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REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 
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date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 

right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by Chapter II). 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and the PCT Applicant's Guide, Volume II. 
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